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performance by providing a dlipLcemfnt \, '''^^^-^^^^'^ and has a high 
direction approximately orthogonal to th! . ''^^^^ in the 

at th<= . ";^>"°gonai to the optical axis i-r, ,,..=0,—*. — -.i . 

-^x.c vdrying cne Dower fr-om ■ j f-i-^vcm. vxjjrarion 

COWSTITUTIONl ^WheF^ the^ n ^ ... ^™ _ . . - _ . 

telephoto end, the interval beLeen allrtt ifn""* '^"^ ^^^^ ^"^^^ ^'^'^ ^° the 
group G2 is increased, and that bftw^l '""""P ^ ^^^^'^d lens 

third lens group G3 is r;duc;d, Jnd tSa^ b^^w f^^"^ ^^"^ ^roup G2 ana a 
fourth lens group G4 is changed T^e di^n^ '' ^^^'"^ 9^°^P and a 

moves the whole of the thirS^Sns groS G3 fn^'f ^^^^^^^^ "hich 

orthogonal to the optical axis Jo JreSent ^^^he direction approximately 
the condition of 0.2<f3/ (fw.fi) (sun f/jS ^^^"tion. The zoom lens meet^ 
of the whole of the lens system in ^J' 5 ''^^^^ distance 
distance of the whole of th^Jens system Tn ^/Tf ^he foca! 

focal distance of the third lens gjojp ^3 telephoto end and f3 is the 
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nfrEiis u>xS(o±*€«:tt&<i:ti^aiS3^-r^>:^ifijic«t 

[i;ft)ffllCfctt^X-^U>X±:«(7)^r..<a{ei«l^ f W 
L, SMi343frt^X-AU>X±?SC0)i;SSg«^&fT 
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[i9««2] fttriE®3i^>Xi»fi. lEfSI'^fSHcto^ 
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[b9*3H3] tJ|[1^3k>XS(^«;^lffi«^f3 

saiEm4-u>x«coii^[)t$f4 

0.4 < f3 /f4 < 1.2 

co^frSriMJsr^ ;i <h ^^w^h-t^mim i ^ ach 2 n 
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[a*«4} tWlBms U>XSf(^ii;Sffi»^£ f 3 i: 

AS3/f3 < 0. 1 
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rn^ 1 Ji(csc«cox-A V >x. 

[I9*JS5] g5SdS3 U'>X»c;St>«I<*^fl!lCOiEP> 
Xcoia«T^$N+ tL, ftfr!5«3l/>X»coSfctti^M 
c0iEV>XcD7y'^»€:v+ 
1.52 < N+ 
4 5 < v + 

rtii)^ 1 ^(cid«coX-Ak>Xo 

mf^m2u>xm<ommm^f2 tv. wigs 3 
tb. ^m^iz^n^mfdm3u>xm<D^tim 
yxm^omhmmomomm^T^tbrztii. 

0.15 < I f2 I /fl < 0. 5 

-1 < g+ < 1 
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AS3/D < 0. 1 

rnf)^ 1 m\ztmox-Au>x. 
m^m?] nmmz u>xmmmorMz^mt 

mtt^m'.m^ /ifSeowcrmM JsicMiKfox-A 
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\y>x\zmu. ^^>^j\zmm{z\t. ^^^u>x. t:^:^- 
)\]X'-isU>x<n'ommyjm{zm'r^. 

[0 0 0 2] 

a:*coBJb-«fflfie^'filA:rcX"AU>x'(: 
\t. it$M¥ 1 - 1 8 9 6 2 1 ^^zi«^4*9B¥ 1-19 1 
I J 3^'A^Sic^Tct-5(C. 2 8ftt±0U>XP'rl*l/3c 
$n^X-A^>X(^ttSC0l/>X»$^liI)c!:*5SB32 

-r^:h'mz^m^'^xr^^mnm\zmmT^^^ 

^^nfc^i uyxm^(j>-u<^\^>xm^imt\m 
}M.^t^Tj\P\\zi»m^'±x. ^mnm\z^mr^^^m. 

X. u>xm^'M:^tmsm^^^^:fjmzi^m^itx'-f^ 

[0 0 0 3] 

30 "^Mmo^^mxMi. -muym'^y^r-^miz^t^^w^ 
^\y>x\z^<mx^^t^^^'i^U'^f)^^r)rz. t/t, x 

"x>:?' (^^fS) O|g5OpJffi)U'>Xfi^^^X-AU>Xc0 

> X w H • 'c t) ;^ 60 u > xp r p;j r< 'fx 0 

fflX-Al/>X^gfi^-r^C<h$f!iWfr^. 
4Z? [0 0 0 4] 

^r^mii^>xmGit. n.(ommt^^r^m2u 

>XmG2t. iEC0atfT:^^&^f^a3 U>XffiG 3 

t. iE<Dmvr:h^mr^f^^i^>xmGAt^mx, m 
nm^^^ui^^-^<^^^mz\t. nfiKdmi u>xnQ 1 

ftJBBm 2 U >X»G 2 coiaiPSl^iQ;^ L , ^flgdlTi 2 U 
>XfflfG 2 <ht)aSB3l3 U>X»C 3 tCO|BjKitJi«'>L. 
m^mzVyyimO 3 <hgflKy.4 U>XPG 4 ci^RSPS 
50 t5S!{tr^X-AU>XlC:te(.^T. ^rfii?f5 3 U>Xfi$G 
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3 (D±f^^ytnt{^m^t^:^m\z»m'^ii:xi^mt 

^IK^rfT tL. H(ja2lg3U>X»G3(^J^,^)feBl^f 
0.2 < f3 / (fff ■ f T ) < 2 

[0 0 0 5] ^mj]mtL\^^mm{zj:n\i. fimms 

0.4 < fS /f4 < 1.2 

<D^^^m&t^. ^fc. Mmm3u>xmG3\t. ^ 

[0 0 0 6] 

^S2U>X#G2t. lE<omtfr:h^^t^m3U>X 

mG3t. K(Dmmti^^t^t(^4u>xmG4t^m 

«fGli:mKm2U'>X»G2i:<Z)Wfi8«ii:'^L', ftftl2 

'PL. m-m3u>xmG3tm?^f('.Ab>xmGAt 

[0 0 0 7] i'M(Dm^^^t^x-Au>xov^mt 
tr. 30 
o&mj^mm \z ^^^rmtj:tsmmf>m ^n^ct. 

®^2u>xmG2. m3u>xmG3^^umAuy 

0.2 < f3 / (fW 

fw :m^m\zm^x-i:KU>x±^0mmm 
f3 :m3u>xmG3 0m/^m» 

[0 0 1 2] (1) tt, X-a^l/>X(OJ[£ft«tC 4^? 

um3]^>xmG3(Dm}ii]^mf3 \zmbx. mmrm 

^ . /^y ^ 7 " X < 0 T **T+:}^ 7 

0. 4 < f3 /f^ 

f3 rgBaU'^XPGaoa^;^^* 

f4 :|l4 k>XPG4C0^.'aK« 5^ 



X :t ffl O X- A L- > X <i: L < ffl b nx ^ ^ o 

m\t. z(o^i-/(DX-j.i>XizmLx. iktH-^i^^ 

[0 0 0 8] -mmz. £b>xmf)^9tror^x-j.i 
u> x^'c$>^. 7 ^ - '/J > > m izmmi \zm niw ^ 
iz^^^Lr^mlE^^^tLxm\ ^>xpc i ^iijrf 

»tL</ci:K brzf)^'DX. :^f^m(DX-AU>X\Zi^ 

\^^xh. mi b>xmG 1 mmmiEyt^mzt^^iDi^t 

[0 0 0 9] ^rt. ^^m<Dmm^t^x-i.u>x 
xu. -»4 v>x#G4(0ct5c^s immmiom 

A^>xic4:H^Tt). b >xi^c A mmmjt-'f- 
mzt^(D{m^b<rjii\ t-mm^)i)i.^<ir 
^■X'-hi'>xx'it. w.3i'>xmj 3(0>>xmym 
j^^mmmxh^. mimiz:tnry^m3 i->x^c 3 <rj 

mzr^ctt^.th'^mxh^. 
[0 0 10] 'tzx. *^»in[ci3v^T(^, u>v:^^M^ 

mzm^&tffrjii^1»\imo^&:<Drz^\z. Km^ffo 
rztb(Dmi<L^m^m3 u>xmG 3\zm'trzo tut:> 
13. m?^fp.3u>7:mG3<r)^M^rytmtmm^^^^^ 
yj\^\z^m-^itx&jm^. 

[0 0 11] *§8i{gTfi. ±tmmD\}^X. t^To^fc 
#S (1) ^i^Sf^c 
fT ) < 2 (1) 

(1) 0±[SfiS:±lHlSa:, S3U>XifG3cO 

i\simtt^iEm\zMktu^mmzuD. k^u>x±^/)^ 

&<UOrffXu>;^^ hottest- -6 £DT^ifK£r-c^ 
^« /^ct^. ^ft^i^ (1) 0±IKfi^l. 3J!^TfCL. T 

^.mm^^zt/)^x^^. 

[0 0 13] i^-j\zmuiHm.mmrz{d{z. m 
<DSimzmkx:k<D^f^^ (2) '^m^r^<D/}mtii 

< I. 2 (2) 
[0 0 14] (2) ii. ^3 U>XPC3 0^;^ 
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AS3/f3 < 
0. 2 < R31/f3 
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A S3 :f;^mmz^^f^m3u>xmG3<D^t6im^yj 

R31 : ^3 [^>XmG 3 (7>St>^«^fl)(^[ftiOffl^*8i 
L : 353 U'>XPG 3c0)ttt±O/?$ 

[0 0 i_7j jif i^ isi {t.jMMmzi^imfR3\y > 

(3)'(D±,mm^±]Bi^t. m3u>xmG3o 

»^Km^mmf}^±i^<uy). ^&^r^^. mz. m • 
m±(Dmmim\z^^i^. >'Jx>f:t:f;u;ffn]os^« 

0. ^n^rh^. m^x. mmmiz^mm\zrs:^rz 

[0 0 18] (4) \t. m3u>xmc3(DgLhm 

1.52 < N+ 
4 5 < v + 



^ftS (2) C7)±I8CI^K 0J^Tt:L. "KSyfi^ 

(0 0 16) ^ ^{zmuie\m^^^m^^rzt/j{z, w£ 

0U^mzmXT&.T<O^t\'^ (3) 7bm (S) <£rf«JS 



0. 1 (3) 
< 2 (4) 
0. 4 (5) 

^!»M5cDffi(^a**gci:S 3 U >X»G 3 C7)^l.ttlfi« f 

3 toitiz-D^^x. mwmm^m&bxi^^. 
(4) ^(omm (±mm^^mmmxmm^tx^) 
ifeffii-r^i:. ^simz:Hif^s^[^i^m^n.\z^xtuD 

- (Dmm^-i ^ 3= fi^Lt ^^m^ Or 7^^:iricT^r 
20 tiz<L^. ^^\zmrx.f^mM^n^ctf)^x€^. 

[0 0 19] ^.ftiC (5) li. ^3 t->X^G 3CO>tt4l 
.i:<^l^^i:g5 3 U >X»G3(7>^.'SlS«ff f3 tO^Z-D 
^^X. mwmm^M'&l^X^^^. (5) 0\'M 

m^.m^t. ^mu>xmx'$>^^3u>xmG3<D 
[0 0 2 0) mmzm3i^>xmG3^Mf&tm.\t. 

fl5i®co«*#iilnJAT. «>*o*ft^ (6) ;lo4:(:>' 

(7) mrctz.tmtL\^K 

(6) 
(7) 

tfc. ^yy/'^'~)i^^^iEmiz^^L'^-r<u^rz 

isb. >i<^^rh^o (7) coTPSffl^^TlHi 

(0 0 2 2) '^^^\zmmm^m^%^tz^\z\'X. I: 

kli<^lfi*ft{r;jUAT. WTW^fl^jt (8) (10) 

0. 5 (8; 

(9) 
(1 0) 



I f2 l/fi < 

< f)+ < 1 

0. J 



v+ :«3U>XSG3C0l!t>iRl«^ffl!lC0El^>Xc07':/ 

( 0 0 2 1 ) $kWl^ (6) (^TKfg€:TlHl'&i. SiS^S 

0. 1 5 < 
- I 

AS3/D < 

fl i^lU^XPGlcO^^amiK 
f2 : S2 U>XPG20^^^ffi«i 
q+ :m3U>XUG3^(D^hmm\(r>lL[^>X(r)ly 

D : ^3 U>X»G 3tf cofi^>«i^*ffliJCDMco;&X!lgii' 

q= (R2 + R1) / (R2-R1) (a) 
(0 0 2 4) (8) \t. m2V>XnG2(DmM. Wj:«iffi^«5gUTli^* ^frjC (8) CDJiS?^$.h|ni 



mm 

[0 0 2 3) Uti. 'y:si^'Xyr^9-(x\t. U>X(J) 
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L^t<f^Ki»tV<U^\ mz. *ftiC (8) (DTK 

iKm^^'(immm\zi^\-f^^^umf}myjmz±^< 

^WiL. ^yy/'^-Jmi)^M.mz^^L^t<:^^(Dr 

[0 0 2 5] ^ftS (9) t^. m2U>XmG3^<D& 
Wj:«Sffl^ffiSL.Tl^^)c *ftjC (9) (DKE^^fHt 

[0 0 2 6] ^fi^^ (10) \t. \i}7mm\zm^m3u 

& Kir ^ jS^J/j:^ & J ^ 0 ) __q±iBfi__ 

[0 0 2 7] Uii. ±ai<Dj:5lc. Mai!SOi:f^SiJi:)t 

m^^xu>xmf)^^itt^m\z^i^u^m^mmt^ 
ztti^x^. ::f'~xh(D^^^^stsiayt^^m\zwi& 
t^ctti^xt^. tfz. m3u>xffPG3$itt (as 

[0 0 2 8] ^ibiZ^ti. a53U>X»G3=£iEW>X 

t^u>xt<Dm^u>xrmm\zr^m^. tm^^ 
mt. muz^m^\^\nz^^\i(Dmtt^m^Hi^ l 
^ft. vkm<Dm2mmm\zm'i'^o\z. 353 u>x 
mG3*v\z4mm^m^^^zt\z^r). mmi^.^mjj 
mm\z^\^^x^ ^{zfi^mmtt:ft^±:^^^ztf)^u]i^r 
h^{tt)^r)i^u<:^ ^mu>xmr^^m3u>xnG 
3 o^miti5j:zjf^^&it\zh^'^x$>^. 
[0 0 2 9] ^bic. mmmmitt^tzibiz. msi^ 
>xmG3^^m^^^t'r^m^m^L\^\ ^tz. m 

ttjmr^cti}^v^^j:o\z. mum\tm3u>xm 
G3(DTB:m\zsimr^mmibiK ^^\z. m4u> 

X«fG4^£:^WlC»oT^ttlSii-^)^:i:lC<fcD, 'JT^ 
[0 0 3 0] 

[^mm] *5691l3J;^)KSMffi^fi»AfeX-AU>X 

r d V 

I 137.3059 4.9000 70.41 
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\t^mmm\z^^>x. ^i^mj:Dmiz. m<Dmvr:h^'^ 

xmG2t. iEomtfiti^^t^^3 \^>xmG 3 L. 
iE<Dm^i3^^t^m4u>xmG4t^mx. iKfHi^ 
f)^6m}&m^(D^if^m\z\t. ffjffimi u>xfflfG i tmi 
um2u>xmG2t0mm\tmi^b. mdm2u>x 
mG2 tmtEm 3 u>xmG 3 t(Dmmim<^L. 
S3 u>xmG3tm^mn u>x^G4t(Dmm\t^ 
itr^j:o\zmi&-^nx\^^^. 
10 [0 0 3 1] j:^t. ^^m<D&mmm. mimwuzm 
^^^xmt^. 

i^mm 1 ] mut. t^mmm i '^mm\zf}'^f)^^x- 

\t. ^i^mjiy)m\z. mmi\iz\!hi(n^\n\iirz^^chi- > 
f*id!iu>7:, ^»muzm[t[\-^\mrzlA^:-:Afj:Ai^ 
>x7j^o/<c^ar; ] i^>xmoit. m^i^>xtmBU' 
> xtco^{:i'ijii- V > x^^nm^^\z EDifi^' \^\\rtz ie 
^-xti7.\^ >xt.wmvyxt(n^^t>^v >Xi)^^j 

. ^/<i:/5]B=2 V > XPG=2=<kT ^dbi- >X-<h^l^^tJiC MM^^^ 
a? r^lt/tft^rix:/:;XU>X<hcoHA'&*:>UU>X/j^'^.;:c-^ 
m3l^>XiPG 3<L. mm\\Z^'^^mnzYE.:^-7.'h 

xvyx. M^vyx. nmvyx^xxm^vyxt^ 
^jU^%AvyxmGAtti^^M^^tvx:^^^. u^^. 

W,2VyXmG2t.%3 U>XWG 3 tmYdhoX'^. 

3vyxmG3(^yim\z\i. i^.Tx(D<t^icMnjKtjs/;i 

[0 0 3 2] 1^1 ij. )mmzt^\'i^^vyxmm^:^ 
M^^£:^LT*3 0, m^^^(T>^^mz\m^'ys-^x^. 
■rx-A#iiiicttoT^w±€??i(iT^, rcAfL. 35 3 

J^? V>X»G3ti^»»fP^^Mt:fc)'^Tia)£T^5C. 

i&jtcas^iffii^n. x-Au>x<7)«a(ceg]T'S>fiftoo 

[0 0 3 3] '^'JYik ( 1 ) •^^^qgB/lcO^-rtfitPI I C03fi7c 

c'Mi^^ritiif^. ./^ (I) i;^:>(.^r. f fi^^w.'Rfir^r, r 

s«tlF:h>A^-^£:, 2 wfilHij^fj^, B f H/n'v 7 - 

XiincOIMFf^. r t^ftU>Xillfi(Ofrt^-t?J^^:, ^\W6V 
40 yXmm^^. n (D) :fecl;^Wid«l (a = 5 8 7. 
6nm) \znt^m\R^^^tS7v^^^7rsLX\^^^, 
t.1t. n (G) tSgja (A^4 3 5. 8nm) (Cj^T-ib 

[0 0 3 4] 

[^1] f = 72. 17-290. 05 
Fjro = 4. 1 7 --5. 6 6 
2aj=3 4. I 6" -8. 3 8' 

n( D) n( G) 
1.48749 1.49593 
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(7) i/-^ 
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iS3S:^(Rico#tiia (em) 0. 

«C0»KS (mm) 0. 
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5. 8nm) ^^n^etlfv^LX^^^^c tfc. i^j^U^^ 



10 



f T ) 



= 0.546 
= 0. 707 
= 0.0076 
= 1.1953 
"-^ 0. 107 
= 1.58913 

= 61.09 

0, 222 

^ -0.555 
= 0.0222 



3 0 0.6 0 (=AS3 ) 

4 3 5 1.1 6 5 

\Zti^f)^^X-J:.[^>X(DmfiSL^7ys'tmX^^. mn^ox 

Ji if^i^m ic lib iffi 1 1£ - X X x > Xfr ^uy^ 
g?i v>xmQ 1 ^m^z^}^^^mz^A:-xf} 
>x, mi\\^>xi-^^nm{^m\z^m^Amrc\Y.^ 

Xf)^^u^^3 u->xpG 3 mwm\Ziihm^\n\iTrz 
a ^ - X /J X u- > 'X. mdhu> x^jihwrfw-m^fy* o 
50 u^m^uyxistcAtfi^^mi&^tix^^^. m 
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(7) 



^m¥7~ 19 9 12^ 



U 



12 



2 U>XPG 2 i:»3 1/>X»G 3 t<7)rd]TfeoT^ 3 

[0 0 3 7] isa/iii. /2:fl«{::fett^ftL/»ci»coftta 

l::taoTg]5gT$>^>. -t-UT. tS3 ^>X»G3;!i^^e 

[0 0 3 8] ^feWafe (2) \Z. *»WC0^J6«iJ 2 <D»7C* 

S (y) - (y^ /R) / C1+ (1-k 
+ C2 • y^ +C4 • y^ +C6 
+ Cio • y'''^ • • • 
It3a?s<0ig**ffi¥-f^gr]i ;Ac5a-:S; (c) ]?<waTL^, 
r = l/ (2 • Cs + 1/R) 



>Xrfti^fi5^^. n (D) i5<):*C^vlid«i (^ = 587. 
6 nm) \Z'm>myrW-iii^U7 y^^^7rsL X^^ '<j. 
n (G) Hg«S (A = ^3 5. 8 nm) ICjtff^ 

[0 0 3 9] 4mm\t. m\\z^m^-j5\^o^-^^y . 
fS^y^ci3^^^>ttt;^rS]0$fi:a^&s (y) . stpcortti 

L^fcit. E^TcoSc^ (b) TSSn^o 

[»1] 



/R2 ) 1/2 ] 

• y* +Gb • y« 



(b) 



[004 0] 



(c) 

--★-[S2]-f = 47-9-8-^3 7. =5 6 
20 F!.o = 2, 7 3-2. 7 3 

9.0 2' 









★ 


2 aj = 


6 4. 5 2° 




r 


d 


V 


n( D) 


n( G) 


1 


33. 6752 


1.0185 


25,43 


1.80518 


1- 8^1706 


2 


17.2554 


5.6480 


60. 68 


1. 60311 


1.61539 


3 


-471.2888 


0. 1850 








4 


14.6464 


2. 9630 


55.48 


1.69680 


L7]23^i 


5 


40.4165 


(d5= nj,^) 






6 


27.2429 


0. 4630 


49.68 


1. 77250 


1.79193 


7 


5. 2483 


2. 5615 








8 


-9. 7628 


0.4630 


55,48 


1. 69680 


1. 71234 


9 


8.3146 


1.0185 








10 


10.9307 


1.3890 


23.88 


1.84666 


1.89381 


11 


67.3650 


(dll=Pl*) 






*12 


12. 7044 


2.5000 


59.38 


1. 58313 


1. 59529 


13 


-27. 5350 


(dl3=^^) 






14 


12. 9379 


0.4630 


23.88 


1.84666 


1.89381 


15 


6.0663 


0. 2870 








16 


6. 9707 


3.4260 


59. 38 


1. 58313 


1. 59529 


*17 


-12. 7424 


6. 9500 








18 


CO 


4.9075 


64.14 


1. 51633 


1. 52621 


19 


oo 


(Bf) 









f 4.97697 
d5 0. 70000 



37. 55736 
11. 77069 

k 

12®* 3.9673 

-0. 36187X10-'^ 
k 



dll 
dl3 
B f 



13. 41850 
5. 30000 
0. 8859 



2. 3^781 
5. 18893 
0.9970 



Ct 
0. 0000 

-0. 16171X10-'' 



c. 

-0.36411X10 
Gm 
0. 1 9817X10 ■ 
G. 
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(8) 



i7ii 



13 

0. 8785 
-0. 51471X10 = 



0. OOOO 
-0.25317X10- 



fW = 
fT = 
f 1 = 
f2 = 
f 3 = 
f4 = 
R31^ 
L = 
0 - 



4.98 
37.56 
22.806 
-4.627 
15.257 
17.569 
12.7044 

2.5 

6.0 



10 



-0.31390X10 " 

-0. 69516X10-^ 
* (1) f3 / (f 

(2) f3 /f4 

(3) AS3 /f 3 

(4) R31/f3 

(5) L/f3 

(6) N+ 

(7) v + 

(8) I f2 l/fl 

(9) q + 

00) ASS /D 



ff • f T ) ^ 



1.116 
0.868 
0. 013 
0.833 
0. 164 
1. 58313 
59.38 
0. 203 
0, 369 
U. 0333 



[0 0 4 1] 



SfeCO^KS (mm) 0.190 



0. 



2 0 (~a S3 ) 
1 9 0 



dm (A = 5 8 7. 6 nm) GtigilS (A = 43 
5. 8nm) ^^n-^n^n LTV^^o S/c. 

[0 04 2] 

m2] mi(Dmimmm0}i:m\zm^^^mmr 



[[^(l5] m4<r)m2^mm<D}i;fiimzm^^i^M^'e 

[0 6] a4 0m2^J6«fiJ(Daii)^(C^3t^^lfiiMM^T 

Gi miuy: 

30 02 3g2U>; 

0 3 ^3W>XP 
G4 m4U>X» 

1 ^m-fk mwm) 

S P^DiKfO 
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(9) 



1 9 9 1 2 




ims] 



Fio«5.66 
0 _ 



Y«2t.60 Y=21.60 
DO ' 

¥ 



0.500 O.iOO e,ooo 

nm^n 9^£Cts 



J- 



■1- o.too 



y— 15.2 



-I " 
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t$BB¥7- 19 9 12 4 



m5] 



0 

0 
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(11) 



19 9 12 4 



me] 



0 




CeOO 0.200 5.000 

S^ffiJ^S ^iftiAft fifiJRS 



Y«3 



— 



^ 0.090 

Ya2.I 



Y-0 

T 



Hoc 
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